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MIIK B64C 27/08
B64C 39/02
BECITWJIOTHBIM JIETATEJILHBIN KOMILIEKC

N300peTeHne OTHOCUTCS K 00JaCTH aBHALIMOHHOM TEXHHMKH, a UMEHHO
K OECITMIIOTHBIM JIETATEIbHBIM KOMILIEKCaM aBHaHAOTIOACHHS, U MOXET OBITh
HCIIOJIB30BAHO IS JAMCTAHIMOHHOIO BHAEO- U (OTO- 30HIAMPOBAHHUS
TIOBEPXHOCTH 3€MIIM, MOHHTOPUHTA TEXHOT'CHHBIX W MPHPOAHBIX OOBEKTOB,
PEeTPaHCIALMM paJvo- U ONTHYECKHX CHUTHANIOB, CKPHITHOTO HAOIIOAEHHS U

T.I.

M3pecTeH OGecnunoTHBIN netarensHbl komimuieke (RU 2232104 B64C
29/02, GO1V 9/00,_10.07.2004), comepxaruuii JUCTAHLHUOHHO MHJIOTHPYEMBIH
JIeTaTeNBHBIA amlmapar ¢ paguoymnpaBisieMoi 6OpTOBOM cucTeMol obecrieyeHus
TioJieTa JIETATEIbHOrO anmnapara, 60pToBoii npHeMonepeaonIeii anmaparypoi u
BH/ICOKaMEPOH C MEpeAaTInKoM HU300pakeHUs, a TAKKe MOOMIBHBIM KOMILIEKC
yupaBieHuss M o00pabGoTku MHpOpMAmMK C Ha3eMHOW NpHEMOIepearomeit
anmaparypoM, NPHEMHHUKOM BHICOM300paXEHH W paJvOHABMIALIMOHHOM
CHCTeMOH YIIPABJICHUs JIeTaTebHBIM amlmapaTtoM. Panuoymnpasnsemas Goproas
cucreMa ofecredeHHs IOJIeTa JIETaTeJIFHOTO amnapara ¥ paAdOHAaBHTAlMOHHAS
CHCTeMa YIIpaBJIeHHs JIETATENLHBIM allllapaTOM CHaGXKeHBI KOPPEKTUPYEMBIMH O
rmoGanbHOX  HABHTalMOHHOM  CHCTEMe  HHEpPUMAIbHBIMH  OJIOKaMH ¢
MHKPOMEXaHNYECKUMH BHOPAllMOHHBIMH THPOCKONIAMH - aKCElepOMETpaMH, a
CaM IUCTaHIIMOHHO IHJIOTHPYEMBIH JIeTaTelbHBIN almapar BHIIOJHEH B BHJE
aBTOHOMHO IIIJIOTHPYEMOTO JIETaTEIBHOTO MUKpOAIIapaTa 1 pa3MelleH BMECTE C
MOOHIIBHBIM KOMILIEKCOM YIIpaBlIeHHS U 06paboTky HMHGbOpMAIlMH B 06mieM,
IOPTaTUBHOM  KOHTeiHepe. ABTOHOMHO NHJIOTHPYEMEIM  JleTaTeIbHBIH
MHUKpOanmnapaT JIj1 HOPTaTUBHOTO KOMILUIEKCA aBHAHAOIIIONECHHUH CONEPKHT
(ro3elisk, Ha KOTOPOM pa3MEIleHb! BUHTOBOM JBHKHTENb, Py/IeBOE YIIPaBIeHHE
IO KypCy H TaHTaxy, BHIeOKamepa ¢ IEpelaTINKOM BHIEOU300paKeHHs,

paguoynpaBiiseMas 60pTOBa5I CUCTeMa oOecIleueHHsl TMoJeTa JICTATCIIBHOTO



anmapara ¥ GopToBas NpHeMolepejarollas anmaparypa. Kpome Toro, B Hero
BBEJICHa aHTEHHAas CHCTEMa, 3aKpeIUIeHHas Ha (O3elsDKe, BBIIONHEHHBIM C
MpUOOPHEIM OTCEKOM. B Kopmyce oTceka YCTaHOBIEHHI BHJIIEOKaMepa C
NepefaTINKOM BHICOM300paXEHHMs, pyJleBbleé MANIWHKH, aKKyMYyJIATOPHAs
Garapes1, npuOOPBI paJHOYNpPaBISEMOl GOPTOBOM CHCTEMBI 0OOeCTIeYeH s TIoJIeTa
TeTaTeNbHOrO ammapara © OOpPTOBOM IpHEMONEepefaolell  anmaparypsl.
BuHTOBO# NBHXXHTENb BHIIONHEH B BHIE, [0 MEHBILIEH Mepe, OJHOIO BUHTOBOTO
OmoKa ¢ PpemyKTOpOM H 3JEeKTPOABHIaTeleM, IIOMKIIOYEHHBIM K O6Imeit

aKKyMyJIATOpHOM OaTapee.

HenmocraTtkoM naHHOro yCTpOHCTBa SIBISETCS TO, YTO HJIS MHTAHHS
3JIEKTPOJBHIaTeNIs BHHTOBOTO IBMXXKMTENS HCIIONB3YETCS aKKyMYJATOpHAas
batapes, MO3TOMY IPOROKHTENBHOCTh MOJETa OrPaHMYEHA EMKOCTBIO
aKKyMyniTopHO# Gartapen. HeobxommMocTs 3apsiku  aKKyMyJISTOPHOM
barapen mpenmnojaraer MpeKpalleHHe MONeTa H IPH3eMICHHS] GECIHIOTHOTO
neTaTeNbHOro anmapata. OTMedeHHBIH (akT, a HMEHHO, OrpaHHYEHHas

ANMUTEIIPHOCTD I10JI€Ta, XapaKTepHU3yeT OCHOBHOMU HEAOCTAaTOK MPOTOTHUIIA.

U3BecTen GecnmunoTHLIN NeratenbHbiii kommieke (RU 2518440, B64C
39/00, 10.06.2014), BEIGpaHHEIl B KauecTBe IPOTOTHIIA, CONEPKUT MOOHIIBHBIIM
MyIbT KOHTPONIS M YNpaBieHWs, OeCHMIOTHBI JIeTATEeNBHBIA ammapar,
COAepXallMH HeCylUMd KapKac, K GOKOBOIM IIOBEPXHOCTH KOTOPOLO IKECTKO
NPUKPETUIEHbl ONHAMM CBOMMY KOHLIAMH INTAaHTH, HA APYIHX KOHIAX KOTOPBIX C
NIOMOLIBIO  KPEIUIGHUH JKECTKO 3aKpeIUICHBI JJIEKTPUYECKHE IBUTATENH C
BO3JyIIHBIMA BHHTaMH, Ha HIDKHEH IOBEPXHOCTH HECYINErO KapKaca JKECTKO
3aKPEILICHO INAacCH, Ha KOTOPOM DACTONOXEHA CHIIOBas aKKyMYJISATOpHAs
GaTapest, BBIXOX KOTOpOM COeIMHEH dYepes perysisarop o6OpOTOB ¢ BXOJaMHM
QNMEKTPUYECKHX JBHTaTeNel, K LEHTPaIbHOH YacTH HUKHEH MOBEPXHOCTH
HECYIIETo KapKaca C MOMOIIBIO LIapHUpa IPHKPEIUIEH MOBOPOTHO-HAKIOHHBIMA
THPOCTAa0MIM3NPOBAHHEI  IIOABEC, HAa KOTOPOM pPa3sMEelIEH0  YCTPOMCTBO

BI/II[COHa6JIIO,I[eHI/ISI, BBIXOZT KOTOPOTO COCIHHEH C BXOIOM 60pTOBOi;I CHACTEMBI
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obecriedeHns MOJIETa, 3aKPEIUNICHHOW HAa BepXHel ITOBEPXHOCTH HECYIEero
Kapkaca M IPUKPBITON 3allMTHOM BepXHEH IUIaCTUHOM, GOpToBas cHcTeMa
obecriedeHnsl OJIETa COCTOUT M3 MapIIPYTHOTO BHIYHCIHTENEHOTO YCTPOHCTBA, K
NIEPBOMY-NICBITOMY  HU3MEDHTENBHHIM  BXOJaM  KOTOPOTO  IOAKIIOYEHBHI
COOTBETCTBEHHO 610K IpHeMa H 06paGOTKH CHIHAJIOB CITyTHHKOBOI HABHTAIlWH,
WHEPIMAIBHOE HM3MEPUTENbHOE YCTPOHCTBO, BKIIOYAIOIIEE aKCeJIepoMeTp,
MarHuToMeTp ¥ 0apoMerTp, TpeKep, YCTPOMCTBO aBapHMiiHOM MOCAfKH, OJIOK
YOPaBNEHHS TIOBOPOTHO-HAKIOHHEIM TI'MPOCTAaOHIM3MPOBAHHBIM  IIOJBECOM,
COHap, YCTPOHCTBO BHIEOHAOMIONEHHMs, NPHEMHO-IIepearolas PaguoCHCTEMa,
NepeJaTIvK BHUICONAHHBIX, a K CHJIOBOMY BXOJy OOpPTOBOM CHCTEMBI
obecrieyeHnss ToNeTa IOAKIIOUeHA Oarapess NMTaHWs, MOOGHIBHBINA ITyJIBT
KOHTPOJIS ¥ YIIPABJIEHHUSI COCTOUT U3 IIEPCOHANBFHOIO KOMITBIOTEpA C MOHHUTOPOM,
K TPEM BBIXO/IaM KOTOPOr'0 COOTBETCTBEHHO IIOAKIIOYEHBI IPHEMHO-TIEpeAAIOIIas]
pagvoCcuCTEMa, CICHHATU3HPOBAHHBIA IIyJIbT YIIPABJIEHHS OECIHIOTHBIM
JETAaTeNIbHBIM ~ alapaToM W MOOMIBHOE HHIWBHAYAIBHOE YCTPOMCTBO
0TOOpaXKeHHs BUNICONaHHEIX, @ BBIXOJ [EPCOHATBHOTO KOMITBIOTEPA COENUHEH C
IIPHEMHUKOM BUI€ONAHHEIX.

Heo6xonuMocTh 3apsaakH aKkKyMyJISTOpHBIX GaTapeif mpepmonaraer
NpeKpallleHue TII0jieTa W IIpU3EMIICHHSA OeCHHIOTHOrO JI€TaTeNbHOTO
amnapata. OTMe4YeHHBIH (AaKT, a HMEHHO, OrpPaHHYEHHAs IUIUTEIBHOCTE
II0JIETa, XapaKTePU3yeT OCHOBHOH HEOCTAaTOK IMPOTOTHIIA.

3ajaua u300peTeHHs — yBelIWYEHHE MPONODKHTENGHOCTH IIONEeTa
IyTeM HCIIOIB30BaHuUs Npollecca HHAYUHPOBaHHS JJIEKTPOABIKYILEH CHIIBI B
JJIEKTPUIECKUX KOHTYpaxX IpPH M3MEHEHHH BEIHYMHBI MarHUTHOIO IIOTOKA,
IIPOHU3BIBAIOIIETO 3TU KOHTYPHI.

Texuudeckuif pe3ymsTar HOCTHraeTcs TEM, 9YTO B OeCHMIOTHOM
JICTATE/IbHOM  KOMIUIEKCE, COJepXalleM MOOWIBHBIN IyJNbT KOHTPONSA |
YIpaBleHHs ¥ OeCHHJIOTHBIH JeTaTeNBHBIN anmapar, ConepXKalllUi HeCYITHii
Kapkac, K OOKOBOW MOBEPXHOCTH KOTOPOTO JKECTKO NPUKPEIUICHB OJHHMH

CBOMMH KOHIAaMH IUTAaHI'H, Ha APYrHX KOHLAaX KOTOPBIX >KECTKO 3aKpCIJICHBL
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3JIEKTPHYECKUE ABUraTesld C BO3MYLIHBEIMH BHHTAMM, Ha HIKHEW MOBEPXHOCTH
HECYIIET0 KapKaca >eCTKO 3aKpEIUIeHO INacCH, Ha KOTOPOM pacIoioXeHa
CHJIOBasi aKKyMyJIITOpHas GaTapesi, BEIXOZ KOTOPO# COENMHEH Yepe3 PeryssiTop
000pOTOB C BXOJaMH NIEKTPHIECKUX JBUrATENEH, K IEHTPATHHOM YacTH HIDKHEH
IIOBEPXHOCTH HECYILEro KapKaca ¢ IIOMOIIBI0 IapHUPa IPUKPEILIEH II0BOPOTHO-
HaKJIOHHBIM TI'MpOCTaOUIM3MPOBAaHHBIA IOZBEC, Ha KOTOPOM pa3MEIEeHO
YCTPOHCTBO BUACOHAONIONEHHS, BEIXOJ KOTOPOTO COENMHEH C BXOIOM 60OpTOBOM
CHCTEMBI O0€CIIeYeHHs II0JIeTa, 3aKPEIUICHHOM Ha BepXHell IIOBEpPXHOCTH
HECYILEeTo Kapkaca W HIPHMKPBITOM 3alMTHOH BepxHeil IutacTuHOM, GopToBas
cucTeMa oOOecredYeHMs IOJIeTa COCTOMT M3 MApILIPyTHOTO BBIYHCIMTEIHHOTO
YCTPOHCTBA, K IEPBOMY-AEBATOMY H3MEDHTENHHBIM BXOJaM KOTOPOTO
NOJKIIOYEHBl COOTBETCTBEHHO OJIOK mpueMa ©  0OpabOTKH CHUTHAIOB
CIYTHHKOBOW  HABUIalliM, HHEPIHAIbHOE HM3MEPUTENBHOE  YCTPONCTBO,
BKIIOYAIOLIee aKCelNepoOMeTp, MarHUTOMETp M GapoMeTp, TpeKep, YCTpOHCTBO
aBapHIHOIM HOCaJIKH, 0ok yTIpaBJIE€HUS IIOBOPOTHO-HAKJIOHHBIM
TUpOCTa0UIM3UPOBAaHHBIM IIOJBECOM, COHAp, YCTPOHCTBO BHIEOHAOIONEHHS,
NpUEMHO-TIepeatoIliasl paJHOCUCTEMA, IEPENaTUNK BUNCONAHHBIX, a K CHIOBOMY
BX0Iy GOpPTOBOM CHUCTEMBI 00eCIIeYeH s I0NeTa MOAKIIOYeHa GaTapesi IUTaHuUs,
MOOWIBHBIH IyJBT KOHTPONSA ¥  YIPABIEHWS, KOTOPHIf COCTOMT W3
IEPCOHATIEHOTO  KOMIIBIOTEpPa C MOHHUTOPOM, K TpPEM BBIXOJAaM KOTOPOTO
COOTBETCTBEHHO  MOJKIIOYEHBl  INPHEMHO-TIEpefalolias  pagroCHCTEMa,
CHECNUAN3UPOBAaHHBIA  IyJbT YIOpaBICHHS OECHMIOTHBIM  JIETATEIBHBIM
annapaToM M MOOWIBHOE MHIMBHIYaJbHOE YCTPOHMCTBO OTOOpaXKEeHHMS
BU/ICONIAHHBIX, & BBIXOJ MEPCOHAIBHOIO KOMIBIOTEPA COEAUHEH C NMPHEMHUKOM
BU/ICOZAHHBIX, K KOpIyCaM 3JIEKTPUYECKHX IBUTaTeNeil CBoel BHyTpeHHeit
MOBEPXHOCTBIO MPHKPEINIEHO rabapuTHOE KONBIO, HAa BHEINHEH IIOBEPXHOCTH
KOTOPOr0 pa3sMeIlleHa KONbIIeBas JJEKTpUIECcKas OOMOTKA, BEIBOAEI KOTOPOif
TIPUCOCAMHEHB! K MEPBOMY CHJIOBOMY BXOIy yCTPOMCTBa YIIpaBIICHHs 3apsaIoM
barapeii, a €ero BBIXOIBI COSAMHEHHI ¢ GaTapeeil MUTaHHS 60pTOBOI CHCTEMBI

oOecrieueHHsl TMONeTa ¥  CHIOBOH  aKKyMYJIATOPHOlM Oarapeeii mUTaHHA



MEKTPO/IBUTaTeNel, K MHANKATOPHOMY BXOJy YCTPOMCTBA yIpaBJeHHS 3apsioM
Garapeil MOAKIIOYEH MHIMKATOP YPOBHS 3apsia aKKyMyJISTOPHOIN Oatapen,
’KECTKO 3aKPEIICHHBIM Ha IIaCCH, Ha KOTOPOM TaKXe KECTKO 3aKpEIIeH JaTIHK
HalpSDKEHHOCTH ~ JJIEKTPUYECKOTO  MOJIS, COENWHEHHBIA C  JECATHIM
U3MEPUTEIBHBIM BXOIOM MapUIPYTHOI'O BBIYHCIMTENFHOIO YCTPOMCTBa, Ha
BEpXHEH IIOBEPXHOCTH 3alMTHOH BepXHeH IUIACTHHBI JKECTKO 3aKpeInieHa
CONHe4Has GaTapes, BBHIXOA KOTOPOW COEAMHEH CO BTOPHIM CHJIOBBEIM BXOZOM
YCTPOWCTBA yIpaBIeHHS 3apsAIoM OaTapeii.

BecruoTHBIA JeTaTeNnbHEIH KOMIUIEKC MOSICHAETCS 4epTeXaMH, TAe Ha
¢ur. 1 mokasaH BHA CBepXy KOHCTPYKTHMBHOM CXEMBI JIeTAalolledl YacTH
OeCIIMIIOTHOTO JIETAaTENIBHOrO KOMILUIEKCA CO CHATOM COJHEYHOM Garapeet,
KOHTYP KOTOPO#i II0Ka3aH IITPHUXOBOI JIMHHUEH, Ha ¢ur. 2 — BUA cOOKy JeTarommeit
4acTH OEeCIMIIOTHOTO JIETATENBHOrO KOMIUIEKCa, a Ha (GHr. 3 mpHBeneHa GIIOK-
cxeMa GECTIMIIOTHOTO JIETATEIBHOTO KOMILIEKCA.

B uentpe neraromell yacTd GEeCIMIOTHOTO JIETATEIHHOTO KOMILIEKCA
pacmionoxeH Hecymuii kapkac 1 (¢ur. 1), kK 60KOBOI MOBEPXHOCTH KOTOPOTO
KECTKO IPUKPEIUICHbI OJHHUMHU CBOMMHM KOHIIaMH WITaHrd 2. Ha npyrux xoHmax
IITZHT 2 C TIOMOIUBIO KpEIIeHuH 3, HalpHMep, XOMYTOB, ECTKO 3aKpeIUICHbI
SNEKTpUYECKUe ABUraTent 4, Hanpumep, AXI 2814/22, 037 unu Racerstar Racing
Edition 2306 2700KV unu Readytosky 2205-2300 2300KV unu Racerstar Racing
Edition 2205 2300KV, ¢ BosgymmeiMu Buatamu 5 (chur. 2). Ha umxHei
IOBEPXHOCTH HECYIIETO Kapkaca 1 »XeCTKO 3aKpeIuIeHO mIaccu 6, BHIMOIHEHHOE,
HalpUMep, U3 YIIIEBOJIOKHUTOB WIH YIIIETEKCTOIUTOB HIIH YIJIEIPECBOJOKHHTOB.
K macch 6 MOryT npHKpemisaTecs HOIUIaBKH, KOTOpBIE HE IOKa3aHbl Ha
deperesxe. Ha maccn 6 pacnonoxeHa cHioBas akKyMyJsTOpHas Oarapes 7 mus
NIUTaHUA SJIEKTPUIECKUX ABurarteneil 4, Hanpumep, LiPo 451300 mAh unu 1500
mAh, BeXon 8 xotopol uepes perynsartop o6opotoB 9 coemuHeH C
SNEKTPUIECKUMH ABHUraTenamMu 4. K LeHTpanbHOM 4acTH HIDKHEH MOBEpXHOCTH
HeCymero kapkaca 1 c¢ momomero mapHupa 10 mHpuKperueH IIOBOPOTHO-

HAKJIOHHBIH TMPOCTa0WIM3MPOBaHHE mogBec 11, Ha KOTOpOM pa3MeleHo



6

YCTpOHCTBO BHAeoHabmoaenns 12, Beixox 13 (dur. 3) xoToporo coenmHeH c
BXOZOM 14 MapipyTHOro BEIMHCIHTENBHOTO YCTPOHCTBA 15 G0pTOBOI CHCTEMBI
obecriedeHus: moneta 16, 3aKpeIlIeHHOM Ha BepXHEH MOBEPXHOCTH HECYILEro
kapkaca 1 (¢ur. 2) ¥ DpUKPHITOM 3amuTHOM BepxHell miactuHoM 17.
MapipyTHoe BBEIYMCIHTENBHOE YCTPOUCTBO 15 MOXeET OBITh BBIIONHEHO,
HalpuMep, W3 MHKpoIpoueccopa, OypepHBIX pPErnucTpoB, 3allOMHHAIONIIMX
YCTpOHCTB, HHTepdeHCHBIX cxeM. K neBiTH wm3MepuTensHBIM Bxonam 18-27
MapIIpyTHOTO BBIYUCIHUTENBHOrO ycTpoiictBa 15 (¢ur. 3) moxaxmroueHs
COOTBETCTBEHHO OJIOK IpHeMa U 00pabOTKH CHIHAIOB CITyTHHKOBOH HaBUIallfH
28, MHepLHANBbHOE U3MEPHUTENBHOE YCTPOHCTBO 29, BKIIOYAIOIIEE aKCETepOMeTp,
Hanpumep, akcenepomerp XL335B, marauToMeTp u GapoMerp (He IOKa3aHEI),
Tpekep 30, nanpumep, GPS T1pekep RF-V16, GPS wumu tpekep TK 106,
YCTPOHCTBO aBapuiHOM mocaaxu 31, GIOK ympaBieHHs MOBOPOTHO-HAKIOHHBIM
THpOCTa0WIM3NPOBAaHHEIM ~ IMOABECOM 32,  coHap 33,  ycrpoiictBo
BH/ICOHA0IONeHHs 12, KOTOpoe MOXeT paboTaTh B BHAMMOM H HH(MPAKPaCHOM
CIIEKTpe, NMpHEeMHO-NIepeaaonmas paguocucremMa 34, nepeNaTdvK BHUACOJAHHBIX
35. K cunosomy Bxomy 36 GoprToBoii cHcTeMBl ofecrmeueHus monera 16
nojKMo4yeHa OaTtapest muTaHus 37, KOTOpas BKIO4aeT B cebs YCTPOHCTBO
BUICOHAOMOIeHUs. 12, MapIIpyTHOE BHIYHCIHTENBHOE YCTPOHCTBO 15, 60K
npueMa M 0OpaGOTKH CHTHAJIOB CIIyTHHKOBOW HaBHTaluy 28, HHEPLHATBHOE
H3MEpHUTENBHOE YCTPOUCTBO 29, Tpekep 30, ycTpoiicTBO aBapmitHOi mocamku 31,
0JIOK YIIpaBleHHs IIOBOPOTHO-HAKIOHHBIM THPOCTAGHIM3HPOBAHHEIM TIOBECOM
32, conap 33, mpreMHO-IepeAIOLIYIO PAaHOCUCTEMY 34.

MoGunbHBIH  MyNbT KOHTPONS W yOpaBIeHHS 38 COCTOMT U3
IIEPCOHANILHOIO KOMMBIOTEpa 39 ¢ MOHHMTOPOM, K €ro TpeM BhIXomaMm 40-42
MOAKIIOYEHBl  COOTBETCTBEHHO IPHEMHO-TIEpPEAloias paguocucTeMa 43,
CHCNMATM3UPOBAHHBIA IyJNbT YyNpaBieHHs 44 GeCIMIOTHBIM JIeTaTelbHBIM
KOMIUIEKCOM M MOOW/IBHOE HHIMBHIAYaNbHOE YCTPOHCTBO OTOGPAKEHHS
BHICONaHHBIX 45, a BXox 46 mepCOHAIBHOTO KOMITbIOTEpPa 39 coeauHeH C

IIPHEMHHKOM BUAECONAHHEBIX 47.
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K kopmycam (¢wur. 1) anextpudeckux IBurateneif 4 cBoell BHyTpeHHei
MIOBEPXHOCTBIO NPHKPEIIEHO rabapuTHOE KOJbLO 48, Ha BHELIHEN IOBEPXHOCTH
KOTOpOro pa3MelleHa KOJbIEBas JJIeKTpHueckas oOMoTKa 49, BEIIONHEHHAS W3
Menu unn amoMuHusi. Konsuesas snektpuyeckas oOMoTKa 49 mpHcoeuHEHa K
nepeoMy cuiioBoMy Bxony 50 (¢ur. 3) ycTpoiicTBa ynpaBienus 3apsaom 6aTapeit
51, a ero BeXomel 52 m 53 coemuHeHs! ¢ Gartapeeill muTaHuWs 37 6opToBoii
CHCTEeMBI OOecrieveHHs IoneTa 16 M CHIOBOM aKKyMyJATOPHOIM Oarapeeit 7
nuTaHus SneKTpojBHurartened 4. K HHAuKaTOpHOMY BXoxay 54 ycrpoiicTa
YUIPaBlCHUs 3apsafoM Oarapeil 51 MNOAKMIOYEH HHAMKATOP YPOBHA 3apsa
aKKyMYIIATOPHBIX OaTapeii 55, XeCTKO 3aKpeIUIeHHbIN Ha maccu 6. Ha Bepxueit
MOBEPXHOCTH 3alUTHOM BepXHEW ILIaCTHHBI 16 XKECTKO 3aKpemnieHa COHEeYHas
Gatapess 56, BBIXOX 57 KOTOpO#l NMPHCOEAHHEH K BTOpOMY CHJIOBOMY BXomy 58
YCTPOHCTBa yIpaBJIeHHs 3apsiIoM Gatapei 51, Ha HIDKHEH 9acTH MaccH 6 KecTKO
3aKpeIICH NaTYMK HANPSXKEHHOCTH JIEKTPUYECKOTO MO 59, HampuMmep, THUIA
EPIC nmu PaD 8/00-15, kOTOpBIi COENMHEH ¢ M3MEPHUTENBHBIM BXOmOM 27

MapLIpyTHOTO BEIYMCIUTENBHOTO YCTpOiicTBa 15.

BecmunoTHBIA  neTaTenbHBIE  KOMIUIEKC paoTaeT  ClEeAYIOMUM
o6pazoM. HampsikeHne nuTaHHS C CHIIOBOM aKKyMyJiaTopHo# Oarapem 7
4epe3 perynaTop 060pOTOB 9 MOCTymaeT Ha dNeKTpUdYecKHe ABHratend 4, u
BO3AYIIHBIE BHUHTHI 5 (GHr. 2) HauyWHAIOT BpamaThesd. JleTaromas 4YacTb

OeCIHIOTHOTO JIE€TAaTCIBHOI'O KOMILJIEKCA OCYLIECTBIIAET B3JIET.

Bo3MoxHBI ABa PpeXHMa pa60TI:I 0eCIHIOTHOTrO JICTATCJIBHOTO

KOMILIEKCA — «PYYHOU» U «aBTOHOMHBIITY.

B «py4HOM» pexume MapImpyTHOe BEIYKCIHTEIHHOE ycTpoicTBo 15
(¢ur. 3) BeimonHsAeT Cnenyomue GYHKIUM: MOKAET YIPABISIONIMI CUTHAN Ha
SNCKTPUYECKHE JBUraTei 4 H Ha OCHOBE CHTHAIOB HHEPLUAIBHOTO
H3MEPUTENLHOTO yCTpoHcTBa 29 06€cHeunBaeT TOPH3OHTAIBHOE IIOJOKCHHE
JIETAIONIEH 4acTH GECTUIOTHOTO JIETATENBHOTO KOMILIEKCA; [0 CHTHANAM C 6I10Ka

npueMa M 0OpabOTKM CHTHANOB CIYTHUKOBOM HABHramuH 28 omnpeznenser
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KOOpIOWHATHl JIETAIOUIEH dYacTH OeCHMIIOTHOTO JIETATENBHOrO0 KOMILIEKCA H
nepeiaeT UX Ha MOOMIJIBHBIH ITyJNbT KOHTpONSA U ympasieHus 38. IIpu mpuxozne
OTBETHBIX CHI'HAJIOB TEJIEMETPHU ¢ MOOMIIBHOTO IIyJIbTa KOHTPOJS U YIPaBJIeHHUS
38 MapmpyTHOe  BBIYHCIHTENBHOE YCTpOHCTBO 15  BEIpabGarhiBaer
YOpaBIFIOIME CHTHAIBI, KOTOpBIE IIOCTYMAlOT Ha OJJIEKTPOABHUTraTend 4 u
U3MEHAIOT YacCTOTHI BpallieHHs BO3AYIIHBIX BUHTOB 5 (¢ur. 2). B pesynbrare
3TOro JIeTAoas 4acTh OECHHIOTHOrO JI€TAaTEIbHOIO KOMILIEKCa H3MEHSET

KypC U BBICOTY IOJIETA.

B «aBTOHOMHOM» PEXHMME MapUIPyTHOE BBEIYHCIHTEIHHOE YCTPOHCTBO
15 (¢ur. 3) byHKUMOHHMpYET IO 3aJI0KEHHO B HETO MPOrpaMMe, Ha OCHOBAHHM
KOOpAMHAT CIyTHUKOBOM HaBuranuoHHou cucteMsl GPS/I'TIOHACC BeimonHseT

aBTOMATHYCCKH IT0JICTHOE 3aJaHUE C BO3BpAIICHHEM Ha B3JICTHYIO IIOIIAAKY.

B oboux pexxuMax OCyHIECTBISIETCS BU3YaIbHBIH KOHTPOJL 3a MOJIETOM
II0 CHrHAJlaM BHACOINAHHBIX C YCTPOWCTBa BHAEOHAOMIOAEHHS 12, KOTOpEHIE
NOCTYNAXOT Ha IepeflaTYMK BUACOAAHHBIX 35 U IlepefaloTcs B NPHEMHHK
BHJCOAaHHBIX 47 MOOWIBHOrO IyHKTa KOHTPOJS W ympasiieHHs 38, rae oHH
obpabaThIBalOTCS U IEpeljaloTCs Ha TNEPCOHANBHBIN KOMIbIOTEp 39, 37ech
nH(opMaLusA C CUTHAJIOB IepepabaThiBaeTCs M OTOOpakaeTcs Ha MOHHTODE,

KOTOPBIN Ha YepTexe He ITOKa3aH.

B «py4HOM» pexyMe NMepCOHANBHBI KOMIBIOTEP 39 BBIJAET CHTHAT Ha
IIPHEMHO-TIEPENAOIIYI0 paguocucTeMy 43, KOTopas H3JIydaeT YIpaBJISIOIIHiA
CHTHall, NPHHUMAEMBIN IIPHEMHO-TIepealomel paguocucteMoil 34, Kortopas
BEIpaOaThIBA€T CHTHAJN, IIPUXONAINNI dYepe3 BXOA 25 B MapIIpyTHOE
BBIYMCIIMTENBHOE YCTPOHUCTBO 15, rae curHan o6pabaTeiBaeTcs U aHAIM3HPYETCHL.
B pesyneraTe MapHIpyTHOE BBIYHCIUTENBHOE YCTPOWCTBO 15 reHepupyer
YTIPABISAIONIMIA CUTHAJ IIEPBOTO THIA, KOTOPHIN NIPHUXOAUT HA AJIEKTPOBUTATEIIH
4, mocneiHNe COOTBETCTBYIOLIMM 00pa3oM W3MEHSIOT YacTOTHI BPAIIECHHS CBOMX
BO3AYIIHBIX BHHTOB 5 (dur. 2), a, clemoBaTeNbHO, U3MEHAIOT OPHUEHTALUIO M

IIOJIOXKEHUE JIETAaTeNIbHOM dYacTH OECHHIOTHOIO JIETATEJIBHOIO KOMILIEKCA.
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MapiuipyTHoe BBIYHCIUTENbHOE ycTpoiicTBo 15 (dur. 3) Takxke reHepupyet
yIpaBISIOIIMEe CUTHAIBI BTOPOTrO THUIA, IOCTyHalol[ye Ha OJIOK yNpaBleHHS
IIOBOPOTHO-HAaKJIOHHOIO TMpOCTa0MIM3UPOBAaHHOTO MozBeca 32, B pe3yjbraTe —

YCTPOMCTBO BUAEOHAOMIOACHNUS 12 M3MeHseT CBOIO OPHEHTALHIO.

B mpouecce nonera tpekepom 30 ocymiecTBIsS€TCS 3alHMCh KOOPAMHAT
IOBIDKCHUS JIeTaTeJIbHOM 4YacTH OEeCHWIOTHOTO JIETATeJIbHOrO KOMILIEKCa ¢
3aJaHHOM MEepHOAMYHOCTHIO, 3Ta MH(QOpMamys INOoJaeTcsi Ha MapLIpyTHOE

BEIYHMCIIUTENBHOE YCTPOUCTBO 15.

Eciu nosieT NpoxoauT Hajl BOJHOM NMOBEPXHOCTHIO U IIPH HEOOXOAUMOCTH
OIpEeNeeHHs] HAIUYASA W KOOPAMHAT PA3IMYHBIX TPAHCIIOPTHBIX AalIapaToB,
HaXOJSILIMXCS B TONINE BOXBI, paboTaeT coHap 33, mepenarommii MONTyYEHHYIO

uH(OpMAIMIO Ha MapIIPYTHOE BEIYUCIUTENFHOE YCTPOUCTBO 15.

IIpn HeoOXOAMMOCTH HPOAOIDKUTH IONIET, HE NpephiBas MOCIEOHUN, U
IpY 3HAYUTEIHFHOM pa3psiie CHIOBOH aKKyMyJIATOpHO# Oartapenm 7 u Gatapeu
nutaHus 37 GopToBOit cucTeMBl ofecmeuyeHus nosiera 16 Jeraromas 4acTh
coOnmxaercs c MMpOBOAAMH JEeUCTBYIOLIEH JIMHUH b1(27(¥:3% 11(371
3NEeKTponepesadu 15008 KOHTaKTHOH CeTH 3NEeKTpUULHEPOBAHHOTO
XKEJIE3HOJIOPOXKHOIO TPAaHCIOPTa, MECTOIOJIOKEHUE KOTOPOM OIpenenseTcs
OIIEPaTOPOM BU3YaNIbHO, €CIIH MOJIET OCYMECTBISETCS B PYIHOM» PEXUME, THOO
€ro KOOPAMHATHI 3aJIO0XKEHbI B IIPOrpaMMe MapIIPyTHOT'O BBIYHUCIHUTEIHHOTO
ycTpoiictBa 15. COnmxeHHe IMPOMCXOAMT IO TEX HOp, MoKa He cpaboraer
JaTUYUK HAIPSIKEHHOCTHU JJIEKTPUYECKOro nojs 59 B MOMEHT BpeMeHH, Korjaa
HaIPSDKEHHOCTh JJIEKTPHYECKOro IOJA B 30HE [AaTYMKA HANPSKEHHOCTH
aneKTpudyeckoro mons 59 mpubmmsurcs k 1 xB/cM, 4WTO cCocraBuseT
IpOOMBHYIO HAaNpsDKEHHOCTh BIAXHOTO Bo3ayxa. CursHan ¢ JaTyuka
HAIIPSKEHHOCTH  JJIEKTpUYECKOro monsg 59 mocTtymaeT Ha AECATHIR
U3MEPHUTENBHBIN BX0A 27 MapmIpyTHOTO BBIYUCIHUTENBHOrO ycTpoicTBa 15,
KOTOopoe BhIpabaThiBaeT CHTHal Ha oiekrpuueckue pasurarenn 4. Ilog

NeHCTBUEM D3TOr0 CHTrHaja (PUKCHPYETCS YacToTa BpalleHHS BO3MYIIHBIX
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BUHTOB 5 (dur. 2) u nerawmas dYacTh OECIMIOTHOTO JI€TaTEIBHOTO
KOMILJIEKCA «3aBHCaeT» Haj IMPOBOJAOM JIMHHHU 3JEKTpOIepeaud, eClIH TOK B
IPpOBOAE — IHEPEeMEHHBI MIM INPOJOIDKAET JeTeTh Ha (HUKCHPOBAHHOM
PacCTOSIHMH OT HETO IO TPAae€KTOPHM «3MelKa» B FOPHU30HTAIBHOM IIIOCKOCTH
II0 CUTHajaM C MaplUIpyTHOrO BBEIYHUCIHMTEIBHOTO yctpoiictBa 15 (dur. 3),
€CIM TOK B IIPOBOJAEC — IMOCTOSHHBIA. OJEKTpHYECKOe IIoJie MO 3aKOHY
JJIEKTPOMAarHUTHOW HMHAYKIMH HHAYLHPYET B KOJBLEBOM 3JIEKTPUYECKOMN
obMoTke 49 (¢ur. 1) 3MeKTPOIBHKYILIYIO CHIY, HOA AEHCTBHEM KOTOPOH B
ABYX LEMNsX, NepBas M3 KOTOPBIX COCTOUT U3 JIIEKTpUYECKOH oOMoTkm 49,
YCTpOWCTBa ympaBieHus 3apsnoM Garapeit 51 (¢ur. 3) u Garapeu nuranus 37
OopToBo#l cHCTeMBI ofecredeHus moinera 16, a Bropas — M3 3JIEKTPHUECKON
oOMoTKM 49, ycTpoiicTBa ympaBlieHus 3apsfoM Oatapeii 51 M cHIIOBOM
aKKyMyJSTOpPHOM OaTaped 7 NMUTaHUS 3IEKTPHYECKUX HBMrarenei 4, HAYUHAIOT
NpOTeKaTh TOKU. TakuM 06pa3oM ocymiecTBisieTCs 3apa/ Oarapey mutaHus 37 u
CHJIOBO# aKKyMynaTOpHO# Oatapen 7. Korna cremens 3apsima nocturaer 100 %,
3TO PETHCTPUPYETCS WHAMKATOPOM YPOBHS 3apsjia aKKyMYJIATOPHBIX Garapeii
55, YCTpOWCTBO ympaBieHHs 3apsmoM Oarapeil 51 OTKIIOYAET KOJBLEBYIO

ANMEKTPHYECKYIO OOMOTKY 49, U 3apsAA IpeKpaIaeTcs.

B cBeTiioe BpeMsi CYyTOK JIydH CBeTa MaJalOT Ha COJTHEYHYIO Garapero
56 (¢ur. 2), xoTopas HauMHAaeT BHIPa0aTHIBATE TOK B pe3yJbTare
doTosddexra. DTOT TOK YEpe3 BTopoi CUIIOBOI Bxon 58 (dur. 3) mocTymaer Ha
YCTpOHCTBO ymnpaBieHHMs 3apamoM Oartapeit 51, a 3arem Ha cuIOBYIO
aKKyMYJSTOPHY!0 Oarapero 7 u OGarapero muranus 37 GOpTOBOH CHCTEMBI
obecrievenus moneta 16, moxsapsikas ux. Korna crenens 3apsna gocturaer 100
%, O3TO pPErucTpUpyeTCs HMHIMKATOPOM YPOBHA 3apsila aKKyMYISTOPHBIX

Garapeit 55, ycTpolicrBo ympaBneHus 3apsgoM Oatapeif 51 oTkmOuYaeT

COJIHEUHYI0 GaTtapero 56.

MapuipyTHOe BBIYHCIMTENBHOE YCTPOUCTBO 15 Ha OCHOBE 3aJI0KEHHOM

B HCTO IIPOrpaMMBI B OTCYTCTBUHU CBSI3H C MOOHIIBEHBIM ITyJIbTOM KOHTPOJISI H
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ynpaBineHuss 38 Ha OCHOBaHHH KOOPAMHAT CIIyTHUKOBONM HaBHTaIlMOHHOM
cucreMsl GPS/T'JIOHACC BBIMONHAET C IOMOIUBIO YCTPOMCTBA aBapHIHOI

nmocaakd 31 B aBTOMaTHYECKOM PEXHME ITIOJIETHOC 3aJaHAEC C BO3BpAILICHUEM Ha

B3JIETHYIO IUIOIIAJKY.

Kak MOXHO BUIETh, BO3MOKHOCTh ITOA3Apsa CHIOBOM aKKyMyISTOPHOM
Garapen 7 u Garapen muTaHus 37 GOPTOBOM CHCTEMBI oOecreueHus moyera 16
6e3 BosBpaleHus Ha 6a3sy oOycCIaBNMBAaeT YBEIMYEHHE INPOOIKHTEIbHOCTH

noJiera 0eCIIIIOTHOTO JIETATEIFHOIO KOMILUIEKCa 110 CPAaBHEHUIO C IIPOTOTHUIIOM.
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®OPMYVIJIA U30OBPETEHUA

BecnunoTHEIN TeTaTeNbHbIH KOMILIEKC, COAepKAIMi MOGHIBHEBIH IyJIBT
KOHTPOJISL M yNpaBJIeHUs M OeCIMIOTHEIH JIeTaTeNbHBIH anmapar, cofepKaruii
HeCyIIMH Kapkac, K GOKOBOH IOBEPXHOCTH KOTOPOTO JKECTKO TIPUKPEIIEHBI
OAHMMM CBOMMH KOHLIAMM INTAHTH, Ha JPYTHX KOHIAX KOTOPHIX IKECTKO
3aKPCIJICHBI 3JIEKTPUYECKHe NBUIaTelld C BO3LYLIHBIMH BHUHTAMHM, HA HIDKHEH
TIOBEPXHOCTH HECYIIEro KapKaca J>EeCTKO 3aKpeIjIeHO IIacCH, Ha KOTOPOM
pacloloKeHa CHIIOBas aKKyMyNATOpHas OaTapesi, BBIXOX KOTOPOM CoeIuHEH
Yepe3 pEerynirop OOOpOTOB C BXOJAMH OJIEKTPHUYECKHX MABHrarened, K
LCHTPaNbHOH YacCTH HYDKHEH IIOBEPXHOCTH HECYINEro KapKaca ¢ MOMOIIBIO
INapHMpa  IPUKPEIUICH  IOBOPOTHO-HAKIOHHBIA  IHPOCTa0MIN3MPOBAaHHEIN
IIOABEC, HAa KOTOPOM pasMEUICHO YCTPOHCTBO BHIECOHAOMIONEHHS, BbBIXOJ
KOTOpOro CO€IMHEH C BXOAOM O6OpTOBOH CcHCTeMBI oOfecredeHHus IOJeTa,
32KpEIVICHHON Ha BepXHEH MOBEPXHOCTH HECYIIero Kapkaca H IIPUKPHITOH
3aIATHON BEpXHEH ITaCTHHOM, GopToBas cucTeMa 0beceYeH s ONETa COCTOUT
M3  MapIIpyTHOTO BBIYUCIMTENBHOTO YCTPOKCTBA, K IIEPBOMY-IEBATOMY
M3MEPUTEILHBIM BXOAaM KOTOPOTO MOJKIIOYEHEl COOTBETCTBEHHO GJIOK NpHeMa
1 00pabOTKM CHI'HAIOB CIlyTHUKOBOH HABHTAIWH, HHEPIIHAIIEHOE U3MEPUTETIFHOE
YCTPOHCTBO, BKIIOYAIOIIEE AKCEIEPOMETP, MATHUTOMETD H 6apomertp, Tpekep,
YCTPOHCTBO aBapHiiHOM Iocaiku, 670K ympaBieHuUs ITOBOPOTHO-HAKJIOHHEIM
TMPOCTaOMIIN3UPOBAHHEIM IOJBECOM, COHap, YCTPOMCTBO BHI€OHAOIIONECHNS,
TIPUEMHO-NIEPCAAIOIIAS PAAHOCHCTEMA, NIEPEAATIMK BUICONAHHbIX, & K CHIIOBOMY
Bxoay OOpTOBOI cHCTeMBI OfecnedeH s moJeTa MOAKIFoYeHa Oarapes muTaHu,
MOOWIIBHBIf  IyNBT KOHTPONA H YIpPaBJI€HHS, KOTOPBIH COCTOMT U3
TIEPCOHATTEHOTO  KOMIIBIOTEpAa C MOHHTOPOM, K TPEM BBIXOZAM KOTOpPOTo
COOTBETCTBEHHO INOJKIIOYEHBl  IPHUEMHO-IIEPENAOIas panuocucTema,
CHCUMANU3UPOBAHHBIN  IyNbT YIPABIE€HHS OECHHIOTHBIM  JICTATENBHEIM
annapaToM ¥ MOOHIbHOE HHIMBHAYAIbHOE  YCTPOMCTBO OTOOpakeHuUs

BHICOJAHHBIX, & BBIXO[ IIEPCOHATIBHOT'O KOMIIBIOTE€pa COCOUHEH C IIPUECMHHUKOM
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Bugeofannbix, OTJIMYAIOILACS Ttem, uto K KOpIIycaM JJIEKTPUYECKHX
ABUTaTeNed CBO€H BHYTPEHHEH IOBEPXHOCTHIO INPUKPEILUIEHO TraGapuTHOE
KOJBIIO, Ha BHEIIHEH IIOBEPXHOCTH KOTOPOTO pa3MelieHa KOJbIEeBas
dNeKTpUYecKast 0OMOTKa, BEIBOIBI KOTOPOH NIPHCOEAUHEHBI K IEPBOMY CHIIOBOMY
BXOJly YCTPOMCTBA YIIPaBJIEHHUS 3apsioM Oartapeii, a ero BBIXOIBI COEIMHEHEI C
Oarapeelf nuTaHMA OOPTOBOM CHCTEMBI OOECIICUEHHS IIONE€TA M  CHJIOBOM
aKKyMYJTOPHOW Oarapeeidl MUTaHMA SIEKTPOABHraTeNel, K HHIMKATOPHOMY
BXOJly YCTPOMCTBA ympaBleHHs 3apanoM Oartapeil MOAKIIOYEH HHAUKATOP
YPOBHS 3apsifia aKKyMYyJIATOPHOH 6aTapeu, KeCTKO 3aKpeIlIEHHEBIM Ha INaccH,
Ha KOTOPOM TaKXX€ »KECTKO 3aKpEeIUIeH JATYMK HANpsDKEHHOCTH 3JIEKTPUYECKOTO
NOJsA, COCAUHEHHBIH C MECATBIM H3MEPHUTENBHBIM BXOAOM MAapIIPyTHOTO
BBIYHCIIMTENILHOTO YCTPOMCTBA, Ha BEpXHEH IIOBEPXHOCTH 3alllATHOM BepxHeii
IUTaCTHHEI XKECTKO 3aKpeIlieHa CoHeYHas O6aTapesi, BBIXOJ KOTOPOM COeMHEH CO

BTOPBIM CHJIOBBIM BXOZOM yCTPOKCTBA YIIpaBICHHUS 3apsioM GaTapei.
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becniMnOTHEIN NeTaTeNbHBIH KOMILIEKC

®umur. 2
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becnuioTHEI JleTaTeIbHBIN KOMILIEKC

50

153

®ur. 3
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